WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCX 

INTERNATIONAL APPUCATION PUBUSHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) Intemational Patent Classification ^ : 
A61K 31/565, 9/06, 47A0, 47/38 



A2 



(11) Internatiomi] Publication Number: 
(43) International Publication Date: 



WO 99/24042 

20 May 1999 (20.05.99) 



(21) Intemational AppUcation Number: PCT/US98/23226 

(22) Intemational Filing Date: 5 November 1998 (05.1 1.98) 



OO) Priority Data: 
08/966^63 



7 November 1997 (07. 1 1.97) US 



(71) Applicants: SCHERING CORPORATION [US/US]; 2000 
Galloping Hill Road, Kenilworth, NJ 07033-0530 (US). EN- 
DORECHERCHE, INC. [CA/CA]; 2989 De la Promenade. 
Sainte-Foy, Quebec GIW 2J5 (CA). 

(72) Inventors: SEQUEIRA, Joel, A.; 6 Mary Ellen Drive, Edison, 
NJ 08820 (US). LABRIE. Femand; 2989 De la Promenade. 
Sainte^Foy, C^iebec GIW 2J5 (CA). MAHASHABDE, 
Shanshank; 49 Nothingham Way, Somerset, NJ 08873 (US). 
DeANGEUS, Nicholas; 4099 Pierce Lane, Doylestown, 
PA 18901 (US). MERAND, Yves; 3103, de Montreux, 
Sainte-Foy, (Juebec GIW 3A1 (CA). FOURNIER. Marc; 
105. des Oliveiers, Levis. Quebec G6V 8W8 (CA). 

(74) Agents: HOFFMAN, Thomas, D. et al.; Schering-Plough 
Corporation, Patent Dept., K-6-1 1990. 2000 Galloping Hill 
Road. Kenilworth. NJ 07033-0530 (US). 



(81) Designated States: AL, AM, AU, AZ, BA, BB, BG, BR, BY, 
CA, CN, CZ. EE, GD. GE, HR, HU, ID. XL. IS. JP. KG, 
KR. KZ, LC. LK, LR. LT, LV, MD, MG, MK, MN, MX, 
NO, NZ, PL, RO, RU, SG. SI, SK, SL, TJ. TM, TR, TT, 
UA. UZ, VN, YU, ARIPO patent (GH. GM, KE, LS, MW, 
SD, SZ, UG, ZW), Eurasian patent (AM, AZ. BY, KG, KZ, 
MD, RU, TJ. TM), European patent (AT, BE, CH. CY, DE. 
DK, ES. FI. FR, GB. GR, IE, IT, LU, MC. NL, PT, SE), 
OAPI patent (BF. BJ, CF. CG, a, CM, GA, GN, GW, ML, 
MR. NE. SN, TD. TG). 



Published 

Without international search report and to be republished 
iqfon receipt of that report. 



(54) Title: STABLE ANTIANDROGENIC GEL COMPOSITION 



HO 



(IQ 



(57) Abstract 



Pharmaceutical compositions for the topical treatment of androgcn-related conditions, e.g., acne in humans containing an amount of 
the compound represented by formula (II) effective for the topical treatment of the androgen-related conditions, e.g., acne dissolved in 
an alcohol-water solvent system, such as ethanol-water [97.6:2.4(w/w)] and having an apparent pH in tiie range of about 3.5 to 4.5, and 
containing a gelling agent are disclosed. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to tfie PCT on the front pages of pamphlets publishing international applications under the PCT. 



AJL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Annenia 


Fl 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senega] 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bcnnia and Heizegovina 


GE 


Gcofgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Baibados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 
Burkina Faso 


GN 


Guniea 


MK 


The fonner Yugoslav 


TM 


Ttarkmenistan 


BF 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


XT 


"ninidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


UZ 


Uzbekistan 


CF 


Centra] African Republic 


JP 




NE 


Niger 


VN 


Vict Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


ZW 


Zimbabwe 


CI 


C6te d'lvoire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






CU 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






CZ 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federaticm 






DE 


Gennany 


LI 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







wo 99/24042 



PCT/US98/23226 



STABLE ANTIANDROGENIC GEL COMPOSITION 



Background 



This invention relates to stable pharmaceutical compositions In the form of 
a gel which are suitable for treating acne and other androgen-related conditions, 
including seborrhea, hirsutism, and androgenic alopecia, in humans and which 
contain an euitiandrogen compound dissolved or suspended in an alcohol-water 
solvent system and having an apparent pH value of no more than about 5 and a 
gelling agent 

International Publication No. WO 94/26767. published 24 November 1994 
discloses antlandrogens represented by the formula I 



wherein n is an Integer of 2 to 3, phamiaceutlcal compositions containing 
such antlandrogens and methods of using such antlandrogens to treat 
androgen-dependent diseases including acne. 

In the course of development of a pharmaceutical composition containing 
one of the antiandrogenic compounds of fomnula I, it was discovered that this 
compound is unstable and decomposes over time even at 25''C. 

Thus, there Is a need for a stable phamnaceutical composition containing, 
an antlandrogen useful for topical treatment of androgen-dependent diseases 
Including acne and having an extended shelf life suitable for commercial use. 



o 




(CH2)n- 



I 
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Summary of the Invention 

We have discovered that the compounds of formula I are more stable to 
decomposition in an alcohol-water solvent system containing less than about 5 
percent by weight water than in one containing pure alcohol or an alcohol-water 
solvent system containing more than about 5 percent by weight water, e.g., 6.2 
percent by weight water; and (2) that the presence of a glycol such as propylene 
glycol in an alcohol solvent system accelerates degradation of the compounds of 
formula I; and (3) that an apparent pH of the alcohol-water solvent system of no 
more than about 5, preferably in the range ofmore than about 3 to less than 
about 5.0 enhances the stability of the compounds of formula I. 

This invention provides a pharmaceutical composition for topical 
treatment of androgen-related disorders which comprises (a) an amount of a 
compound represented by formula I effective to topically treat the androgen- 
related disorders 




wherein n is an integer of 2 to 3; (b) an alcohol-water solvent system 
containing no more than about 5.0 weight percent water; and (c) a gelling agent 
in an amount sufficient to maintain the pharmaceutical composition in the form of 
a gel; and wherein the pharmaceutical composition has an apparent pH of less 
than or equal to about 5. 

This invention further provides a pharmaceutical composition for topical 
treatment of androgen-related disorders which comprises: 

(a) an amount of the compound represented by formula I 
effective to topically treat the androgen-related disorders 
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wherein n is an integer of 2 to 3; 

an ethanol-water solvent system containing no more tiian 
about 5.0 weight percent water; 

a buffer system capable of maintaining an apparent pH of 
the pharmaceutical composition at a value in the range of 
more than about 3 and less than about 5; and 
an amount of a gelling agent sufficient to maintain the 
pharmaceutical composition in the form of a gel. 

This invention further provides a phamnaceutical composition for topical 
treatment of androgen-related disorders which comprises (a) an amount of the 
compound represented by formula II effective to topically treat the androgen- 
related disorders 



HO 




(b) 
(c) 

(4) 
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(b) an ethanol-water solvent system containing more than about 1 .0 to 
about 4.0 percent by weight water, (c) a buffer system capable of maintaining an 
apparent pH of the pharmaceutical composition In the range of about 3.5 to about 
4.5 and (d) an amount of a gelling agent sufficient to maintain the phannaceutical 
composition in the form of a gel. 



In a more preferred embodiment of this invention, there is provided an 
antiandrogenic gel composition comprising an amount of the compound 
represented by fomnula II effective to topically treat androgen-related conditions 

HO 




and having the name l7-a-(4-iodobutynyl)-17-B-hydroxy-4-androsten-3-one 
dissolved in an ethanol-water solvent system containing about 2.5 weight 
percent water and a buffer system capable of maintaining an apparent pH of the 
pharmaceutical composition at a value in the range of about 3.5 to 4.5 and an 
amount of a gelling agent sufficient to maintain the phamiaceutical composition 
in the form of a gel. 

DETAILED DESCRIPTION 
In the course of development of the stable gel compositions of this 
invention, we discovered that the antiandrogens represented by formulas I and II 
are soluble in alcohols such as ethanol. isopropanol, oleyl alcohol, propylene 
glycol, octanol and 2-methyl-1 .4-pentandiol but are poorly soluble in water. 
Preformulation stability studies with the most preferred compound of formula II 
showed that the compound of fomiuia II degrades rapidly at 50° C in pure 
ethanol. ethanol:water (95:5. v/v) and ethanol: propylene glycol (90:10, v/v). The 
compound of formula II was stable to decomposition in an alcohol-water solvent 
system containing no more than about 5.0 weight percent water, preferably 
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about 1 .0 to about 4.0 weight percent of water, and more preferably about 2.0 to 
about 3.0 weight percent of water The alcohols found useful in the present 
invention include water soluble alcohols including C2 to Cs straight and 
branched chain alcohols. Use of ethanol or 2-propanol is preferred; use of 
ethanol is more preferred. 

By the term " androgen-related conditions in humans" as used herein is 
meant those androgen-related conditions including acne, seborrhea, hirsutism, 
and androgenic alopecia, 

The buffer systems found useful in the present invention are those buffer 
systems which are water soluble buffer systems, especially those soluble in the 
alcohol-water solvent system useful in the present invention and capable of 
maintaining an apparent pH of the alcohol-water solvent system of no more than 
about 5, preferably in the range of more than about 3 to less than about 5, more 
preferably a pH in the range of about 3.5 to about 4.5, and most preferably at a 
pH of about 4. Typically suitable buffer systems include phosphoric acid/sodium 
phosphate monobasic; citric acid-sodium citrate and acetic acid/sodium acetate. 
Use of phosphoric acid/sodium phosphate monobasic is preferred. Other buffer 
systems capable of maintaining an apparent pH of about 3.5 to 4.5 in an alcohol- 
water system containing less than 10 weight percent water may also be used. 

By the term "apparent pH value" as used herein in reference to the 
pharmaceutical compositions of the present invention is meant that the pH value 
of the stable pharmaceutical composition of the present invention which 
comprises a water-alcohol solvent system is measured using pH electrodes 

The gelling agents found useful in the present invention are those which 
can maintain the phamnaceutical composition of the present invention in the form 
of a gel. Typically suitable gelling agents include alkyi- and hydroxyalkyi ethers 
of cellulose including hydroxyethylcellulose, hydroxypropylcellulose, 
methylcellulose derivatives as well as cariaoxypolymethylene (which is highly 
ionic and slightly acidic) such as those cari^oxyvinylpolymers sold under the 
tradenames carbomers and carbopol. Use of hydroxypropylcellulose is 
preferred. The amount of gelling agent found effective to maintain the 
pharmaceutical compositions of this invention in the form of a gel is at least 
about 2 weight percent of the composition, preferably in the range of about 2 to 
about 5 weight percent , and more preferably about 2 to about 3 weight percent , 
and most preferably about 2.5 weight percent of the composition. 

The topical pharmaceutical composition of the present invention are in the 
form of a gel containing an amount of the compounds of fomnulas I or II for the 
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effective topical treatment of acne and other androgen-related disorders 
dissolved or dispersed, preferably dissolved, in an alcohol water solvent system 
having an apparent pH of less than about 5. In addition to the active ingredient, 
the alcohol-water solvent, the gelling agent and buffer system, pharmaceutically 
acceptable adjuvants, stabilizers, preservatives and surfactants may be 
included. 

The pharmaceutical compositions of this invention are useful for the 
topical treatment ofandrogen-related conditions, e.g., acne in humans. Typically 
the gel compositions would be applied topically twice a day, e.g., in the morning 
and in the evening, to the area of the skin where the acne and other androgen- 
related conditions lesions appear in an amount sufficient to lightly cover the 
entire affected area. The affected area of skin should be thoroughly cleansed 
prior to application of the pharmaceutical composition of the present invention. 
The amount of the compounds represented by formulas I and II effective to 
topically treat the androgen-related conditions, e.g.,acne varies from a dose level 
of about 0.01 g/cm2 to about 0.1g/cm2 which may be applied as a thin film twice 
a day. Typical single doses include 0.3g/30cm2, 0.6g/60cm2 i.0g/100cm2 and 
2g/200cm2. The regimen should be continued for 4 to 16 weeks or until the 
androgen-related conditions, e.g. the acne lesions have satisfactorily responded. 
Once the twice daily regimen has provided such definite beneficial results, less 
frequent topical application (e.g. once daily) of the phamnaceutical composition 
of the present invention may be used to maintain the improvement in the 
androgen-related conditions, e.g.the acne lesions. 

PHARMACEUTICAL COMPOSITIONS 

The following examples illustrate the formulation and method of 
manufacture and packaging of compositions of the present invention. It will be 
apparent to those skilled in the art that many modifications thereof may be 
practical without departing from the purpose and intent of this invention. 

EXAMPLE 1 

The topical gel pharmaceutical compositions of this invention contain the 
following ingredient present in the listed amounts. 
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Ingredient Amount 

(mg/g) 

Compound of fomnula il 1 8.00-1 2.00 

hydroxypropylcellulose NF2 20.00-30.00 

sodium pliosphate monobasic.USP 0.025-0.035 

phosphoric acid.NF 1 60-2.40 

water, purified(USP) 19.0-29.0 

ethanol.USP 929-951 

1 . The compound of formula II was prepared in accordance with 
the procedures of Example 2 and Scheme 2 of WO 94/26767, published 24 Nov. 
1994. 

2. Available under the tradename Klucel™NF from Aqualon 
Company, 2711 Centen/ill Rd., Wilmington, DE 19850. 



The following procedure was used to prepare the composition: 

1 ) Charge the water into an appropriate stainless steel container 
equipped with a suitable mixer. 

2) Add the sodium phosphate Into the water (step #1 ) and mix until It 
is dissolved. 

3) Charge the alcohol into a large stainless steel vessel equipped 
with a suitable mixer. 

4) Transfer aqueous solution (step #2) into the alcohol vessel (step 
#3) and start mixing. 

5) Add the phosphoric acid into the mixing vessel (step #4) and mix 
for approximately 5 minutes. 

6) Measure the pH of the alcohol/buffer solution (target pH=4.0 ± 0.2). 
If the target pH is not achieved discard the material (alcohol/buffer 
solution). 

7) If target pH is achieved, add the drug of formula II into the mixing 
vessel (step #5) and mix until the drug is completely dissolved. 
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B) Increase the agitation speed, add thie Klucel HF slowly into the 

mixing vessel (avoid making lumps), and mix appropriately until the 
batch starts to thicken and Klucel HF is completely dispersed. 

9) Decrease the agitation speed appropriately and continue mixing for 
approximately 15 minutes. Stop agitation and leave overnight. 

1 0) Fill into the specified epoxy-lined aluminum tubes. 



11) Store at 2° to 25° C. 



EXAMPLE 2 



The procedure of Example 1 was used to prepare the topical gel 



Ingredient 


unit mg/g 


Quantity per batch 


compound of formula II 


10.00 


1 .25 kg 


hvdroxypropylcellulose NF2 


25.00 


3.125 kg 


sodium phosphate 
monobasic, USP 


0.03 


0.00375 kg 


Phosphoric acid, NF 


2.00 


0.25 kg 


Water, purified (USP) 


24.07 


3.00875 kg 


ethanol USP 


938.90 


117.3625 kg 


TOTAL 


1000 


125 kg 



procedures of Example 2 and Scheme 2 of WO 94/26767, published Nov. 24. 
1994.. 



2. The hydroxylcellulose used was Klucel HF available from Aqualon 
Company, 2711 Centervill Rd., Wilmington, DE 19850. 

The most preferred gel phamnaceutical composition of the present 
invention prepared in accordance with the procedure of Example 2 was stable to 
decomposition of the compound of fomiula li when it was stored at a temperature 
of 25°C for 24 months. The stability results are summarized in Table 1 
hereinbelow. 
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Table 1 

Stability of the Composition of Example 2 at 25°C and 60% Relative Humidity 



Time Assay"" 

fmonths^ % Compou nd of fomnula II as labeled strength 

0 103 

3 102 

6 102 

9 101 

12 100 

18 104 
24 98 



1 HPLC analysis. 

2 5% overcharge of 11 was added to the batch. 

The stability of the compound of fonnula li in ethanolrwater systems 
[95:5(v/v)] containing phosphate buffers capable of maintaining a pH of 4.0 to 
5.0 was measured at temperatures of 30°. 50° and 65°C over a twelve (12) week 
period. The stability of the compound of formula II (as measured by HPLC 
assay) did not significantly change in the pH range of 4 to 5 as shown in the 
Table 2 hereinbelow. 
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Table 2 



Stability of the Compound of Formula \0 in ethanol:water2 
Containing Phosphate Buffers at Various pH 
Values and Temperatures. 



Time 
(weeks) 


pH=4 


pH=4.5 


pH=5.0 


Temperature 

rc) 

30° 50° 65° 


Temperature 

Cc) 

30° 50° 65° 


Temperature 

CC) 

30° 50° 65° 


2 
4 
8 
12 


99 74 
98 93 65 
98 80 41 
101 


97 74 
99 92 61 
99 80 43 
101 


98 72 
99 92 61 
97 80 39 
102 



(1) Analysis of tlie compound of formula I by HPLC with an external standard. 

(2) The ethanolrwater is 95:5,v/v, equivalent to 93.8:6.2, w/w. 

The stability of the compound of formula II (1% by weight) dissolved in an 
ethanol: water solvent system (95:5; v/v) containing a phosphate buffer in the 
aqueous phase was also measured at temperatures of 30°, 50° and 65^0 over 
a twelve (12) week period. The results summarized In the Table 3 herein below 
show that the stability of the compound of formula II is greatest at a pH of 4 
(maintained by a phosphate buffer system) in an ethanol-water (97.5:2.5 v/v) 
solvent system 
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Table 3 



Stability of the Compound of Formula iM In Various Ethanol: Water 
Solvent Systems containing a Phosphate Buffer at pH=4and at Temperatures of 
30", 50° and 65°C. 



Time 
(weeks) 


Ethanol: Water 
r97.5:2.5(v/v)l2 


Ethanol: Water 

[95:5 (v/v)l3 


Ethanol: Water 
[92.5:7.5 (v/v)]4 


Temperature 

rc) 

30° 50° 65° 


Temperature 

rc) 

30° 50° 65° 


Temperature 
(°C) 

30° 50° 65° 


2 
4 
8 
12 


98 76 
99 92 66 
99 83 50 
100 


99 74 
98 93 65 
98 80 41 
101 


97 76 
98 92 60 
98 77 36 
100 



(1) HPLC analysis 

(2) 96.9:3. 1,w/w 

(3) 93.8:6.2,w/w 

(4) 90.7:9.3,w/w 
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What is claimed is: 



1 A pharmaceutical composition for topical treatment of androgen- 
related disorders which comprises (a) an amount of a compound represented by 
formula I effective to topically treat the androgen-related disorders 

HO 




=C (CH2)n- 



-I 



wherein n is an integer of 1 to 3; (b) an alcohol-water solvent system 
containing no more than about 5.0 weight percent water; and (c) a gelling agent 
in an amount sufficient to maintain the pharmaceutical composition in the form of 
a gel; and wherein the phamnaceutical composition has an apparent pH of less 
thsm or equal to about 5. 

2. The pharmaceutical composition of claim 1 wherein the alcohol is 
ethanol. 

3. The pharmaceutical composition of claim 1 wherein the pH Is 
maintained in the range of more than about 3 and less than about 5. 

4. The pharmaceutical composition of claim 1 wherein n in formula I is 

2. 

5. A pharmaceutical composition for topical treatment of androgen- 
related disorders which comprises: 

(a) an amount of the compound represented by fomnula I 

effective to topically treat the androgen-related disorders. 
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O 



wherein n is an integer of 2 to 3; 

(b) an ethanol-water solvent system containing no more than 
about 5.0 weight percent water; 

(c) a buffer system capable of maintaining an apparent pH of 
the pharmaceutical composition at a value in the range of 
more than 3 to less than about 5; and 

(4) an amount of a gelling agent sufficient to maintain the 
pharmaceutical composition in the form of a gel. 

6. The pharmaceutical composition of claim 5 wherein n in fomnula I 

is 2. 

7. The pharmaceutical composition of claim 5 wherein the ethanol- 
water solvent system contains about 1.0 to about 4.0 weight percent water. 

8. The pharmaceutical composition of claim 5 wherein the apparent 
pH is in the range of about 3.5 to about 4.5. 

9. A pharmaceutical composition for topical treatment of androgen- 
related disorders which comprises (a) an amount of the compound of formula II 
effective for the topical treatment of the androgen-related disorders; 
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HO 



O 




r..,rt\\C=C (CHz)? 



(b) an ethanol-water solvent system containing more tlian about 1 .0 to 
about 4.0 percent by weight water; (c) a buffer system capable of maintaining an 
apparent pH of the pharmaceutical composition in the range of about 3.5 to 4.5 
and (d) an amount of a gelling agent sufficient to maintain the pharmaceutical 
composition in the form of a gel. 

10. The pharmaceutical composition of claim 9 wherein the gelling 
agent is a hydroxy propylcellulose. 

1 1 . The pharmaceutical composition of claim 9 comprising the 
ingredients present in the following amounts. 



12. The pharmaceutical composition of claim 9 comprising the 
ingredients present in the following amounts. 



Ingredient 



Compound of formula II 

hydroxypropylcellulose 

sodium phosphate monobasic 

phosphoric acid 

water 

ethanol 



Amount 

(mg/g) 

8.00-12.00 

20.00-30.00 

0.025-0.035 

1 .60-2.40 

19.0-29.0 

929-951 



Ingredient 



Amount 



Compound of formula II 
hydroxypropylcellulose 



(mg/g) 

10.00 

25.00 



wo 99/24042 



15 



PCTAJS98/23226 



Ingredient 

sodium phosphate monobasic 
phosphoric acid 
water 
Ethanol 

13. The pharmaceutical composition of claim 9 wherein the ethanol- 
water solvent system contains about 2.0 to about 3.0 weight percent water 

14. The pharmaceutical composition of claim 9 wherein the androgen- 
related condition is acne. 

1 5. The pharmaceutical composition of claim 9 wherein the androgen- 
related condition is seborrhea 

1 6 The pharmaceutical composition of claim 9 wherein the androgen- 
related condition is hirsutism 

17. A method of treating acne which comprises administering to a 
human in need of such treating an amount of the phamnaceutical composition of 
claim 1 sufficient for effectively topically treating acne. 

18 A method of treating seborrhea which comprises administering to z 
human in need of such treating an amount of the phamfiaceutical composition of 
claim 1 sufficient for effectively topically treating seborriiea. 

19. A method of treating hirsutism which comprises administering to a 
human in need of such treating an amount of the pharmaceutical composition ol 
claim 1 sufficient for effectively topically treating hirsutism. 

20 A method of treating androgenic alopecia which comprises 
administering to a human in need of such treating an aniount of the 
pharmaceutical composition of claim 1 sufficient for effectively topically treating 
androgenic alopecia. 



Amount 
0.03 
2.00 
24.07 
938.90 



